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[tmrnn m<mmznmmmmztix\^nM 
mza^x, msm^tzT^HB^ ( i ) , 

f 

R 1 C=C— (C-JjtO — X — O — Y (I) 

la 



T=7)v*)vm. ttzwmm^^-t, ttz, r 2 t r 3 

f 4 , 5 v> t t T jRXR 3 - 6 <50 v- ? n T;^;H £■ 
Urt'SSjSU Yf±, Kfil-12(T)W;H, 7 

1 2cor5^/«&st-o ) ■cassh.srn^vsi* 
Ts mmmm^zrm-m < i ) , 

[ft2] 

f 

R 1 C=C— (C— ^0 X — O — Y (I) 



, f ? f f 

X: — S S — C— C- 



R 1 . R^il/R 3 ^ ^iiW&±LXmM 

jm, mme~~i 2ory->ws, &*»7~i 2^ 
t^/l-^s, *tt&mm?z&t. ttz, R 2 1 R 3 

Mtt^TtS^. fc£U n|±l*fctt2*)SaB* 

y/i^a^u Yii, jfestisa—i 2«r;^/ps. r 

m«i*6~i 2sory-;«i^{i:K*^7~ 
1 2»77W;«^t. ) fasfi.S7/Wfya» 
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[«0t«iM] 

[000 1] 

tt^a^fi. ffiss tt* K^mmmmz h muz y -f 
*7i*-&m&&&*h z t i-ffSi u f^^z 
iRmasfflmiPSS. ti±wj)8nfc y-f ^An^i 

10 [0002] 

tc&mtmnmt ix&<mztix^&. >;^a 
s^i-oso, rat. l iCoo^f^y-f^Aa^ig 

tt^IEffihU IK«ffiX(iy^2^JI£*«fcL 

y f-^A^^m** s #3itffiffl sixTi^ , fits 
^ioy^^Az^m?M€»^j#7j<^«t lt{±. x 

f-^ioSr-iK^-h (EC) , 7nh"^y*^'Vf 
(PC) , (dmc) , i/xf-^ 

20 h (DEC), ^f-^xf-zl^-sK^-b 

( M E C ) £ - ffl* MWgffl 3 fro > 

[0003] 

§ <^ izmitzmtttt z>~<mmt>mtbt>h.x^i . 

]EWSWHbLX,fflt\£. LiCoOz, LiMn 2 0 
4. L i N i 02^f'SrfflVi^yf-^AZ^€ifii, 3tM 

izwimm<7MF££.t&. zti\±, mmmtiM* 
mmt 'wmzi h mm m&i\zm®iuzmtz> 
i><Dt%hti&„ ttz. PMffimtixmtimt&m 
Km^m yo&m it 1 tz mm : \ '••hi.-/ " / 

conmizx r>xmm&iFmt%&z t m 1= . zm\ 
mi. wm^mmtfxmfcftmtz ztizx^m 
z h h «or * 0 , M«ft«ffi t t «M(ci5 tt 

40 i> . Sfc^fi< ^pc» ^mftlMiiffi 

5^t(±p c^WS- o-c . y f>A3tiffl 
fcfiflffl"rS4Mk^-3BIiaS**»-5fc. ECi 

[0004] . iifEtf) ± -5 =5r 'J f-^ A ~iJC«Jfi 

mmmm^zmi-mmtrm^L. mm^-t 9>vmmz 

50 I^L 3 L bV Uu\\\^ WIS, 
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v+vA-wm&mfr § - 1 & awt -ts . 

[0005] 

fSHRaS UK 
[00 06] 

r 

R 1 C=C— (C-J^O — X — O — Y (I) 

R 3 



? ? 



O O 
-c— c— 



[0 0 0 7] (St*, R 1 „ R2fcJ:lfR3{±, ^-ft-ftl 
MiL.TS3lH8:l~l 20)T)V*i\&* 0819ft 3~ 6 O 
y^nT^HvL-S, k*S:6~i 2 cor 'J— MX 
jfc7~i2<?)r5^;P«. ifcJdaKSS^*^. 4 

tz. R'tRHt. 5^(cJS^LTflaHR3-6^^n 
t±2«0SaftS^. 5**, XkU/t^yh'S. X/W? 

y*. tWJ/«^U Yti, g«j»i~i2wr 
7/^-/«, 7A^-^£, K*iB-6 

r/Nf a %5i«3r < t h i aa^wsfix v ^ 

[o o 0 8] ifc, jes, tstji^*» 

« $ *ro > s mss^ ^ & s y ?■ ? a - 

ifciTCfiCiivvC ||^M«43(cTie-«^ ( i ) , 

[00 09] 
Hfc4] 

f 

R 1 C=C— (C-JjtO — X — O — Y (I) 

R 3 

O O 0 0 

X : — S — — S — C— C — 



[0 0 10] (sC*, R 1 - R 2 fcJ:l>"R 3 !±. ^tim 
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7/Wl^MLtUT^l\ fc*fU nlllifc 
(42«»^^-r„ Xfi*/l^yFS, X/W? 

y*, WJM^L, Y(i, k«IA1-12^T 
r^-A*. MS3-6 

»y^nmiH, Mt6-1 2 OTU 

[ooii] mmm^z^ztihmmT)v*>mmw 
l t . mmm^mmmmcDMfcftmzmm <* t ft 

20 fl*. 

[00 12] 

[«BBoie»<^!B] ttTmmizmMmmmztix^ 
zmMmzmztimm-mx ( i ) Tfjsftsr^ 

*>*Wftfc:t3VvC, R 1 . R 2 &J:t/R 3 fi, 

*)imm 4 U \ TJV*)Vm± A Y 7°n K/t*, >f Y 
/fMfflio^SW/Htiin. y? 

30 ^y?oT^/P*-e£>J:v\ ifc, 7i-;«, P - 
FU/P*<?5J:e=3rfia9R6 — 1 ttzi± 

K>-j)im, y ^^}vm^k o%m;m.7~~i 2^7 

7/U*>\sm£tt~f&i><7)Ti>£VK ±tz. R 2 tR 
3 (4, 5VHd#£LT 2-5ffl£7)x^-^ySlT"I^L/S 
y^nrnhV^, y^oY'f-^S, ^^n-^yf-;!/ 

2<?mm.$:^-t» 

[ 0 0 1 3 ] ttz, frlE-ffi^ ( I ) T-il^&TVMf 
40 >^safflctc:ts(t5X(ix;i^i5^^H*, x;^yS, 

ratA^E, Y>;kS. ^y f-)im, ^yjmo 

2cD7^nmm±u\ nv* 

— i 2 cot'J i^Ji^yy';^, 7x^-f;H 
coj;aiK«S:7-i 2fiOT5;^;i^**#t*fc«o 

50 4^. Yti s ^)Vm^ x^-;kS, TohVl- 
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i - 1 2«r/i4*s, tr- a*, r y a*z> i -5 

*»2 — 1 20TA^-A», 2-7°ub°x/l^>3- 
7>-;H, 1 -.Xf-A— 2 -Tnb°-;H«i 5 tsfii 
— 1 2<7)TA^-A»T'fc-5Tt^V\ Y 
ti. HfcS ( I ) fct3ivCX£«fM>i UTSIWK^fti: 
Sr&J^&R 1 , R 2 „ R 3 £*t"l>T;Mf-AS-eJ>-o 

[0014] fria-K* ( i ) Tmzti&TJi*>mm 

(2-7°nb°x/k) f;P7r>f b CR 1= R 2 = R 
3 =*^Mi^. Y = 2-Tnh°-;«, n=l] , V 

(1-^^-2-70^) f^7T^ b (R 1 = 
7f<«JI^\ R 2 =^AS, R 3 =*MI^ Y=l-* 
f-Zl'- 2 -7°nb~/l^ n = 1 ] , V ( 2 -7>- 
;k) Wr^f b CR^-Xf-A*, R 2 = R 3 =7kStIC 
^ Y=2-yf--;«. n = l] . x o-yf-- 
7l/)^;k7r-fb CR 1= R 2 =R 3 =7l<*/I^, Y = 3 
-7'f--;t/», n = 2] , >>' (2-^yf-xA) -971-7 
rAh CR 1= xf-;i^6, R 2 =R 3 =7j<S!S?\ Y = 2 
-^y^-HM, n=l], V ( l-^f-;P-2-7*f- 
-/H Hf;t/7 7*-f h CR 1 =R 2 =^f-^a, R 3 =*« 
JiFf, Y=l-p<^-2-7"f--^a. n=l) . >? 

(1, A) ^A7 7-f h 

CR^/KSJS^, R 2 =R 3 =^^a. Y=l, 1- 
y^tf-^- 2 -yae^/ts, n= l ] , V ( l , i - 
;/xf-;l/-2-7 0 ab°x;i/) #77^1 h CR 1= ** 
HH\ R 2 = R 3 =x^;l/* s Y=l, l-^'x-f^-2 
-7°nb°^S, n=l] s v ( l-xf-A-l-^f- 
A-2-7°nb°xA) +fvl/7 -M h CR 1 =*3BS : F, 
R2=X^S, R3=^^S. Y=l-X^/P- 1- 
^f-^- 2 -TPf-M, n = 1] , >f ( 1 -> f V7* 
f^-l-^-2-7nt^) t^7r^f b [ R 
^=imwf, R 2 =-fV7>A*. R 3 =^K-/WS, Y 
= 1 -A 77'f-A- 1 -^f^-ynt^/i*, n = 

1 ] , v ( 1 , 1 -^^-2-7*^-x;p) t^7r 

h [R 1 = R 2 = R 3 =^^-7^, Y= 1 , 
A- 2 n = 1 ] , v ( 1 -Xf-x;!^;? 

n^^A) Hf;P7r-f f- tR^RMM^ R 2 hR 3 
it^^^^fl/yS, Y=l-xf-x/|^?n^ 
n=l ] , i^' ( 1 l-7i-;H 
2-7°nb°xA) f;i-7r4 f- CR 1= tJ<SJI^, R 2 = 
7x-;H, R8=^f-/l«, Y=l-^f-;k-l-7 
2 -rnb-^M, n= 1 D , ^ ( 1 , 1 - v 
7s^-2-rnt^H b CR 1= 7jc« 

R 2 = R 3 = 7i-/«, Y=l, l-y7i-f 
-2-7°nb-/kS, n= 1 ] s jti-jl 2-7°nb- 
;W7rO CR 1 = R 2 = R 3 =*SJ1^. Y=^f- 
AS, n=l] . ,X^A 1 -^^-2-7°nb°x;P 
CR^zfcSlFf, R 2 =^f-A*, R 3 = 
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rtSfflff, Y=*?7P*, n=l] , Xf-A 2 -TO 
t'-;W7r^ff CR 1 = R 2 = R 3 =7l<SJI^. Y = 
xf-AS. n=l], 2-7°nb-/l/-77t/7 
rAh CR 1 = R 2 = R 3 =**M^. Y = 7i-/«, 
n=l] s i^n^i^2-7°nb-;^^7W h 
[Ri=R 2 =R 3 =7}c«JIH\ Y = ^7u^is)Vm. 

[0015] mta-AM ( i ) ?mzti&Tfr*> 2m 
io fccommttx. mitt, x^^yi^, =j 

(2-7ob-;Wf/l/7x-b CRi=R 2 =R 3 =7j< 

ilf, Y = 2-7nt'-;H, n=l). is(l-jt 
f^-2-7ne^>) -9-^7 1- h CR 1= ^RJR 

R 2 =^-f7^. R 3 =7K«H^. Y=l-*f-;U- 
2-7 0 nb-;PS. n = 1 ] , V ( 2 -7"f--^) ^ 
7x-h (Ri = ^f;«, R 2 = R 3 =?lc»JI^. Y = 
2-7"^-;PS. n= 1 ] . V ( 3-7'f--/!-) ^7 
x-h CR 1 = R 2 = R 3 =7lcSJI^, Y=3-7>x;k 
n = 2] . >>' (2-^yf-x;^) tf;k7x-h CR 
20 i=x^-;l/S, R 2 =R 3 =7l<||iS^, Y = 2-^y^x 
n= 1 ] , v ( 1 2 -7*f--/P) 

7x-h (Ri=R 2 = ^^a, R 3 =7K»JI^. Y = 
1 2 -7>-;«, n = 1 ] . *J ( 1 , 1 - 

y^f;P-2-7ne^) W7x-b [ R 1 =7]cX 
ffi^, R2=R3=^f-;«. Y=l, l-^f-^-2 
-TWi^H, n=l),y(l, 1 -^'x^;l/- 2 
-Tnt-rt'lt^i-b CR 1= 7j<*JS^, R 2 = R 
3=xf-;H N Y=l , l-yXf;P-2-7ot-^ 
4. n= 1 ] , V ( 1 -xf-;p- 1 -^^;l/-2-7°n 
30 b-^)-tf^7x-h (R ] =7j<*JS^, R 2 =x-f;t- 
R 3 =^<^;l/S. Y=l-X^-l-p<^-2 
-ToU^H, 11=1), ~J {l-A 1 - 

^f*-2-7ne^l') if^7x-b CR!=7j<»lI 
? . R 2 = A V 7>;bS. R 3 =^i-)im. Y=l-AV 

- 1 -*+)V- 2 -7nt^;H, n = 1 ) , 
(1, 1 -~J*A-)V- 2-7j--/l>) t;l/7x-N CR 
1 = R 2 = R 3 =^^S. Y= 1 , 
7'^x/WS, n =l ] , v ( 1 -lf-;l-y?n^y 
yl/)t^7x-h CR 1= 7j<«JS^, R 2 tR 3 * 5 IS^= 

40 ^y^j<f-]yym, Y=i-x^x;i/ix^oA,df^ 

n=l ] , ( 1 -^f-;P- l-7a-/k-2-7 

nb°-;l/) Wx-b CRi= 7 j<SJI^, R 2 =7x- 
R 3 =^f-/^S. Y=l-W-l-7i^ 
-2-7oe^WS, n=l), =J(1, l-y'7x^ 

R 2 = R 3 = 7x-^S, Y=l, l-y'7x-;W2- 
7nt-/H, n = l].^f-^ 2-yu^—)]^)r)V 
7x-b CR 1 = R 2 = R 3 =7]cSH^, Y=^-f;I/S, 
n= 1 ) , ji f-fr 1 2 -7°nb-;^;l^7 

50 x-b CRi=**lR^ R 2 =^^S, R 3 =7K*iI 
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^ Y=jt*JVm, n=l] . Xf7l/ 2-7°nh°-A- 
£, n=l], 2-7"nK^nr^7x-h 

CR!=R 2 =R 3 =7j<«M^. Y=7i-/«, n = 
1] , y?n^y^2-7°nt.°x/L^-/i/7x-h (R 
!=R 2 = R 3 =7j<3RJI^, Y^y^n^y^i, n = 

i ] %aimft>tii. tztzi. *mn±z.tit><7)tt& 

[ooi6] fria-K* ( i ) Tmzti&T/i*>tm 
tiwMVmtlT, mm, 
V (2-7uV-fl,) «'fV-F [Ri = R 2 = R 3 = 
7mW,T, Y= 2 -7°nt°x;^ n = 1] . V ( 1 - 
^f^-2-7nh-;K [Ri=7jc«JS 
^ R 2 =^/«, R 3 =7R»J!H\ Y=1-^)V- 
2-TW-)im, n=l] , ^ (2-7'^X/J.) ^ 

-tfV-h [Rl=^^S, R2 = R3=7K»JI^, Y = 

n= 1 ] . y ( 3-yf-x/l.) 
ly-b CR!=R 2 =R 3 =7j<SJI^. Y=3-7'>-;l/ 

n = 2] , ^ (2-^.yf--^) CR 
i=x^-;H, R2 = R3= 7 ]<3|^ v Y=2-^yf-x 
;I/g, n = 1 ] s v ( 1 2 - 7"f--/P ) 

-fV-h [Ri=R2=^t^*, R 3 =*»JI^ Y = 
l-jt*jH,-2-7*=JV&. n=l] , *; (1, 1- 
y^f;>-2-7nt^;H CR^** 
HC^, R 2 = R 3 = ^f-;P*. Y=l, 
-7°nh°x;l/S, n= 1 ] , V ( 1 , 1 
-7°nt°x^) ^-Wly-b CR 1 =7]<*^, R 2 = R 
! =if;«, Y=l, 1 - yxf;t'-2-7ne_;l' 

n = 1 ] , v ( 1 -Xf-;P- 1 -^^-2-7°n 
t°x/P) ^'-tfV-h C Ri =*3RM I F, R 2 =xf-;l. 

R 3 =,X^S, Y=\-X~f-j\,-\-*+j\,-2 

-rne^i, n= 1 ] , V V7'f;P- 1 - 
^f*-2-7ne=JH ^W-F CR^JcflJS 
^ R 2 = -f V7>;kS, R 3 =^ ^S, Y=i->fy 
7"f-;L— 1 -^f-;k- 2 -7°nt°x/|^, n= 1 ] , V 
( 1 , 1 -ist^lV- 2-7j-—)V) t^f-fly- b C R 
!=R 2 = R 3 =^^-;PS, Y= 1 , l-i?Xi-)V-2- 
7'i--)V^ n= 1 ] „ v ( 1 -x^x;|^?nA.df>< 

^y^^yS, Y= l -x-f-^ix^n^^ 

n=l] . is (1-^-1-71^-2-7 
nt°x;k) [R^tKIW, R 2 = 7xx 

R 3 =,Xf-/^ Y=l-^f/Hl-7x^ 
- 2 -TOtx/Pg, n =l 1 , l-i^'7xX 

)V-2-ru\f-)V) *^U-b CR^**®^ 
R 2 =R 3 = 7x-/H, Y=l, l-y'7x-;P-2- 
7°nt°x/t,g, n = l].^^;t/ 2-7°nt°x/y^' 
ifV-h CR 1 =R 2 = R 3 =7j<»lI^', Y=.*f-/J^, 
n= 1 ] , 1 -X*f-)V- 2 -7°nb-;^W 

[Ri=7j<SJ|C^, R2=*1-nsM, R 3 =7jc«JS 
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Y=.X n = l] . xf-/k 2-7°nt°x^ 

X^-fls-h CR!=R 2 =R 3 =7j<SJI^, Y=x-f^ 
S. n=l). 7x-/P 2-7°Oh°x;^^'HfV-b 
CR 1 =R 2 =R 3 =7fcSJE^. Y = 7x-/H n = 
1 ] , ^i?nA,^^2-7°nex/^df-if^-h [R 
i = Ri = R3=*3|f J [R^ Y = i^U^fv7l^ n = 

[0017] lutaT;^y^l*tij^T> frfE-IM 
10 ( i ) -cs^ixsr^^y^«ft^*Sii, aast^ 

wmzMLxo. oi-2oas%, mzo. 1-10 
[oois] *%ffl"c®m2timm%t ixu. m 

m. xf-vy^-^-h (EC), 7°nb°py77- 
sK*-b (PC), ■f<f-\sy$-#*-h (BC), t" 

x^>77-^-h (VC) 5rf'OS«77-^-b» 

-if^-V (DMC) , ^^l/Xf-7l/77-#'^-h (M 
EC), -;xf;W-*^- h (DEC) t"c0il«77 
7"h7t Kn77>, 2-^f;Pfb7 
tFn77V, 1, A-'Jt^y, 1, 2-^b^r 
^x^y, 1, 2-y'xhJfyi^y, 1, 
^^x^y^rf'c7)x-r;^, T-bbxf y;^t'£7)x 
hU;MB, 7nh'7ryl^f/k tA*uyS^f-;K t" 

30 [0019] in ^«#7^§«(i , i iffig-cfflffl ix i> 
£tz2mM±.m^bitxmixi> ^\ 

[0020] *w%x\mzti&nmv± Lx\t, mi 

H\ LiPFe, LiBFt, LiC10 4 , L i N ( S 
O2CF3) 2. L i N (SO2C2F5 ) 2, L i C ( SO2 
40 CF3) 3, L i PF4 (CF3) 2, L i PF3 (C2F5) 
3. L1PF3 (CF 3 )3, LiPFs (iso-C 
3F7) 3. LiPFs ( i s 0-C3F7 ) ^ki?mf^fl 

5. zti^mmwji. immxmmixh 2m 

ffl!E<^NejffiHt(cai»0. 1-3 M, fttKliO. 5 
-1.5 M<7)fflSTig||§aTffiffl§til> . 

[ o 021] t^m^mmmmii., mm. wiwr 
( i ) xmzti& T)v*>wm&) o <thim 

50 mm-flc\bl,Z£t)ftt>tLl, 
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[00 22] ^wmi^mmmn. -&x&<mm 

[00 23] lESvSftMfc UTfi^/PK V 

y^>, -v77K ?nA, Mt&kW^i/^&frh+j: 

ttfc LTi±, flUtf, LiCoOz, LiMm0 4l 
LiNiOz, LiC01-.Ni.O2 (0. 0 Kx< 
1 ) & fc>W^ftl. . ifc, LiCoOitLiMm 
0<u LiCoOitLiNiOi, LiMnsOifcLi 
N i O 2 <7) J: 3 31 3 1 iH?^fr£ T ffiffl I T fc il U . 

[0024] iEffiti. m^smsm^T^uyy 

^OXfl/y (PTFE) „ tfV7<y&V—VT> 
(PVDF) , X^yyfc7'?yx>^4±M£# ( SB 
R) , 7?yn~b>J/Pfc7''^'xy^£*£#: (NB 
R ) , ij)Vif^^lV^)VU~X (CMC) ^h"<7)^ 
«W*J it^i^fiJtSiKt'CjEft^'Jfc ZCOSM 

^XStMLT, QgjRL JlltffiSaa. 5 0°C~2 5 0 

•csawtaaT 2 i$p B TfiJK»£raj«g-f a z 1 t 

[00 2 5] tffiffiftiffc LT(i, Uf-^AAR^'Jf- 

fl^ffi (0 0 2) ^ffiRgPS ( (I002 ) #0 . 3 3 
5-0. 340nm ( -J-/* -9 ) Xfo SMffiStSftB 

#»*fflc7) i 3 m^WSiix^yrnby y/xy 
^'J?- (EPDM) , jffUrb57^3j-nxf-u 
y (PTFE) , ^'j7-y^f'xiJry (PVDF) , 

x^ytyyjazyco^M^ ( sbr) , r^'Jn 
-b'j^t/^y'xywfti^ft (NBR) , *;y^ 
i^fvHr/L-n-X (CMC) ^t"(7)fe«iJi:SMLT 

[0026] v*vj*-&m&niimm£mfeztL& 
is, -tr^v-^t LTii&»«^y^-y 7 y«K^?L 

[00 27] 
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CHS»tfflK] PC/DMC (gJUfc) = 3/7CDW 

ymmmmt. ztazLiPFeziM^mmz^z, 

( I ) eK R^R^R^JcMg^ X=^st?^s" 
H*. Y=2-7°nb°-^S, n=l] ZmMMizttl 
X 0 . 5£t%fc&£J/tJn;t*y 

[0028] c y f - fj Azimmcoima z. vwm& 
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